(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
Imemaiional Bureau 

(43) International Publication Date 
15 March 2001 (15.03,2001) 




PCT 



(10) International Publication Number 

wo 01/17587 A l 



(51) International Patent Classification': A61M 5/00 

(21) International Application Number: PCT/USOO/40812 

(22) International Filing Date: 

5 September 2000 (05.09.2000) 



English 
English 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

09/390,822 7 September 1999 (07.09. 1999) US 

09/397,367 16 September 1999 ( 1 6.09.1999) US 

(71) Applicant: MERIT MEDICAL SYSTEMS, INC. 
[US/US]; 1600 West Merit Parkway, Salt Lake City, UT 
84095 (US). 

(72) Inventors: LAMPROPOULOS, Fred, P.; 10664 South 
Trail Ridge Circle, Sandy, UT 84092 (US). STEVENS, 



Brian; 1560 West 1800 North, Pleasanr Grove, UT 84062 
(US). 

(74) Agents: N YD EG GER, Rick, D. et al.; Workman, Nydeg- 
ger c& Seeley, ICXK) Eagle Gate Tower, 60 Ea.<it South Tem- 
ple, Salt Lake City, UT 841 1 1 (US). 

(81) Designated States (nattonal): AU, CA, JR 

(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES, H, FR, GB, GR, BE, IT, LU, MC, 
NL. PT, SE). 

Published: 

— H''ith international search report. 

— Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: HEMOSTASIS VALVE APPARATUS WITH INHEGRAL INTRODUCER 



IT) 



O 

O 



^ 70x 40- ^ 




(57) Abstract: A valve system (1 6) configured to access the cardiovascular system of a patienr includes: (i) a valve body (26) having 
a lumen therethrough; (ii) a selectively openabie resilient first seal (28), (iii) a compressible second seal (30) including an opening 
(22) which communicates.with the lumen when the,second seal (30) is.in an open position;. (iv) a locking nut (32) movably coupled 
to the valve body (26), the locking nut (32) configured to selectively increase and decrease compressive force on the second seal 
(30); and (v) an introducer (24) configured to selectively open the resilient first seal (28). The introducer (24) has a proximal end 
(44) and a distal end (42). The introducer (24) is movably coupled to the locking nut (32) and reciprocates between a first position 
and a second position within the locking nut (32). The resilient first seal (28) is in the closed position when the introducer (24) is 
in the first position and the resilient first seal (28) is in the open position when the introducer (24) is in the second position. The 
introducer (24) protects elongate instruments such as catheters having stents thereon while the instruments are moved through the 
resilient seal (28) while the seal is opened (28) by the introducer (24). 
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HEMOSTASIS VALVE APPARATUS 
WITH INTEGRAL INTRODUCER 

BACKGROTJNP OF TffE I NVENTION 

L The Field of the Invention 

The present invention relates to valves. More particularly, this application 
relates to hemostasis valves for use in medical procedures. 

2. Relevant Technology 

Various "medical procedures require temporary and often repeated introduction 
and removal of catheters and/or guide wires within the cardiovascular system of a patient. 
For example, using only a relatively small incision, a catheter can be introduced into a 
blood vessel of a patient and used to implant a stent or deliver a fluid directly to a 
predetermined location within the cardiovascular system. Catheters can also be used for 
exploratory surgery and for removing tissue san5>les within a patient's body. 

Operations using catheters can often require the insertion and removal of several 
different types of catheters and guide wires, which can be enqiloyed to guide catheters 
to a desired location within the body, One of the problems encountered with the 
insertion, removal and adjustment of catheters and guide wires is controlling bleeding at 
the point where the catheters and guide wires are first introduced into the cardiovascular 
system. 

In one approach to controlling bleeding and ensuiing easy insertion and removal 
of the catheter and/or guide wire within the cardiovascular system, one end of a hollow 
introducer is first secured within a large blood vessel of a patient. The opposite end of 
the introducer is positioned outside the body of the patient and is attached to an adapter. 

Such an adapter typically comprises a short, rigid tube having a passageway 
extending therethrough. Attached at one end of the adapter tube is a connector. The 
connector is iised to connect the passageway of the adapter tube to the exposed end of the 
introducer. This enables fluids and/or medical instruments, such as catheters and guide 
wires, to pass between the adaptor tube and the introducer. 

Positioned at the opposite end of the adaptor tube from the connector is a valve 
commonly referred to as a hemostasis valve. The hemostasis valve typically includes a 
seal positioned within a valve body. During use of the adaptor, the pressure of the blood 
of the patient caused by the beating of the patient's heart can cause blood from the patient 
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to flow through the introducer and into the passageway of the adaptor tube. The seal is 
designed to prevent blood from escaping out of the adaptor. 

One typical hemostasis valve is a "slit" valve. Another typical hemostasis valve 
is known as a "Touhy Borst" valve. Such a valve typically includes an elastomeric 
membrane having a passageway therethrough through which a catheter can extend. The 
elastomeric membrane can be selectively compressed about the exterior surface of a 
catheter to thereby establish hemostasis. 

One increasingly common use for catheters is in the strategic placement of small 
balloons that can be selectively inflated within a blood vessel. The balloons are used for 
opening blood vessels that have been blocked or partially blocked by fat build-up. This 
opening or altering of the blood vessel is referred to as angioplasty. 

Sometimes during angioplasty an expandable stent is moimted on a balloon 
catheter The stent/balloon catheter assembly is guided through an adaptor into a blood 
vessel until reaching a particular portion of the vessel. Upon reaching the desired 
location, the balloon is inflated, thereby expanding the stent. The balloon is then 
deflated, separating the balloon from the expanded stent. The stent then remains in the 
blood vessel, thereby retaining the blood vessel in an expanded position, and the balloon 
catheter is removed from the blood vessel. 

Stents may have a variety of different designs and may be in^lanted into blood 
vessels through a variety of diflferent methods. Typically, stents are initially inserted 
through an adaptor, then inserted further into the blood vessel. 

During such insertion, the stents are inserted through the hemostasis valve of the 
ad^tor. However, unprotected stents are often damaged by the tortuous path travelled 
when pushed through a hemostasis valve. Stents, which are often relatively delicate, 
malleable structures, may snag on the valve or may be otherwise blocked or damaged by 
the valve. Unprotected balloons and stents can be caught in typical hemostasis valves 
and can thereby become dislodged or deformed 

According to one method for protecting a stent while inserting the stent through 
a hemostasis valve, the stent is placed within a catheter which is then inserted through the 
hemostasis valve and further into the cardiovascular system of the patient. However, this 
typically requires the use a separate catheter. 

According to another method for protecting a stent, the hemostasis valve is first 
removed from the adaptor. The stent is then placed in the adaptor body and the valve is 
threaded back onto the ad^or behind the stent. This approach, however, is cumbersome 
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and can result in the contents of the hemostasis valve being spilled during a medical 
procedure. 

According to another method, an integral introducer is movably coupled within 
the valve and selectively opens a slit valve. However, such valves are typically designed 
to apply a set, predetermined amount of sealing pressure on a particular elongate 
instrument in an attempt to establish hemostasis. If the practitioner desires to increase 
or decrease the sealing pressure on a catheter or other instrument, the practitioner is 
required to employ a different valve which has a tighter or looser seal. This may require 
the practitioner to purchase and store a number of dififerent valves for use during a 
particular procedure or with catheters having varying sizes. 

There is therefore a need in the art for an improved hemostasis valve which 
enables an instalment to be protected while passing through the valve. There is also a 
need in the art for a hemostasis valve which does not limit a practitioner to a set, 
predetermined amount of sealing pressure which the practitioner can apply to a particular 
elongate medical instrument. 

SUMMARY OF THE INVENTION 

A hemostasis valve of the present invention is ad^ted for accessing the 
cardiovascular system of a patient. The hemostasis valve has a valve body, a 
compressible seal, an integral, movable introducer, and preferably, a resilient seal. 

When a compressive force is exerted on the compressible seal, a portion of the 
compressible seal moves radially inward to form a progressively tighter seal. A hollow, 
rotating locking nut threadably coupled to the valve body is employed to adjustably exert 
the d^ired amount of conpressive force. The amount of compressive force that is being 
exerted on the conpressible seal can be incrementally adjxisted through selective rotation 
of the nut. The introducer is movably coupled within the rotating nut. 

In a preferred embodiment, a resilient seal is located proximally from the 
compressible seal and is selectively opened by the introducer. Upon moving the 
introducer from a first position to a second position within the valve, the introducer opens 
the normally closed resilient seal. An elongate instrument, such as a balloon catheter or 
stent assembly can then be inserted through the introducer and past the resilient seal 
without being damaged by the seal. Upon removing the introducer, the resilient seal seals 
about the exterior surface of the elongate instrument and prevents the flow of fluid from 
the valve. 
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A variety of other advantages are also achieved in the present invention. First, 
the compressible seal can be selectively adjusted to accommodate catheters having a 
variety of different diameters. Second, the amount of sealing pressure can be adjusted 
to prevent an elongate member from being inadvenently moved into or out of the valve 
or to allow the elongate member to move while simultaneously substantially preventing 
blood loss. Third, the resilient seal can seal against an elongate member while the 
compressible seal is open, e.g., during adjustment of the position of the elongate member. 

Finally, in the preferred embodiment, the introducer selectively slides through 
the rotating locking nut between the first and second position to open the resilient seal. 
This design elegantly combines the advantages of an adjustable, con^ressible seal and 
an integral, sliding introducer. 

These and other objects and features of the present invention will become more 
fully apparent from the following description and appended claims, or may be learned by 
the practice of the invention as set forth hereinafter. 

BRIEF DE SCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an adaptor of the present invention having a 
valve apparatus of the present invention. 

Figure 2 is a perspective view of the ad^tor of the present invention featuring 
the valve E^paratus in an exploded view. 

Figure 3 is a view of the valve apparatus of the present invention with the 
introducer exploded from the body of the valve. 

Figure 4 is a view of the valve apparatus of Figure 3 with the introducer movably 
coupled to the valve body in a first position and with an elongate medical instrument 
positioned in the valve. The resilient seal of the valve is closed about the medical 
instrument. 

Figure 5 is a view of the device of Figure 4 with the introducer in a second 
position, wherein the resiKent seal of the valve is opened by the introducer and a medical 
instrument is being moved through the resilient and compressible seals without damaging 
the medical instrument. 

Figure 6 is a view of the device of Figure 5 with a stent of a medical instrument 
moved through the valve and with the resilient seal and the compressible seal closed 
about an exterior surface of the medical instrument. An altemate resilient seal is shown. 
DETAILEP DESC RIPTION OF TH E PREFERRED EMBODIMENTS 

The present invention relates to an improved valve apparatus that minimizes the 
loss of body fluids dming insertion, repositioning or removal of elongate medical 
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instruments, such as catheters and guide wires, from the hemostasis valve. The valve 
apparatus is preferably incorporated into an adaptor. 

With reference now to Figure 1 , an embodiment of the present invention is 
shown. Figure 1 depicts an adaptor 10 comprising a tubular body 12, a rotatable 
connector 14, and a valve apparatus 16 of the present invention. Hollow tubular body 12 
has a distal end 18 and an opposing proximal end 20. Rotatable connector 14 is 
positioned at distal end 18 of tubular body 12. Rotatable connector 14 is an example of 
means for coupling body 12 in fluid communication with an introducer (not shown) 
positioned at least partially within a patient's body. Valve apparatus 16 is positioned at 
proximal end 20 of tubular body 12 and is configured to provide access to the 
cardiovascular system of a patient. 

An optional embodiment of adaptor 10, as shown in Figure 1, includes a 
supplemental access tube 22 attached to tubular body 12. Supplemental access tube 22 
has a central bore formed therethrough so as to be in fluid communication with tubular 
body 12. In addition, supplemental access tube 22 is configured to be placed in fluid 
communication with an instrument, such as a catheter Supplemental access tube 22 can 
be used to introduce fluids or medical devices into the body of a patient. It can be 
appreciated that an adaptor enploying valve apparatus 16 may have various other 
configurations in order to carry out an intended ftmction, including a configuration 
employing a tubular body without a supplemental access tube or with a plurality of 
supplemental access tubes. 

Tubular body 12 is coupled in fluid communication with a valve body 26 of 
valve apparatus 16. Locking nut 32 is rotatably coupled to valve body 26 as shown in 
Figiu^e 1. 

Figure 1 also depicts a proximal, fiinnel shaped portion 44 of an introducer 24 
of valve apparatus 16. Introducer 24 is movably coupled to locking nut 32, which is 
movably coupled to valve body 26, and will be discussed in greater detail below. - 
Introducer 24 moves between a ficrst position, shown in Figure 1, in which the proximal 
fiinnel shaped hub end 44 is positioned away from locking nut 32 and a second position 
in which funnel shaped proximal hub end 44 is positioned adjacent locking nut 32. Valve 
apparatus 16 is further shown in exploded views in Figures 2 and 3. 

As shown in Figures 1-3, valve apparatus 16 includes (i) valve body 26 having 
an interior surface 38 defining a lumen therethrough; (ii) a resihent seal 28; (iii) 
introducer 24 for selectively opening resilient seal 28; (iv) compressible seal 30, and (v) 
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a hoDow, rotating locking nut 32 for selectively compressing seal 30. Washers 34, 36 are 
also shown. 

The exterior surfaces of resilient and compressible seals 28, 30 and washers 34, 
36 are configured to mate with a coiresponding portion of the interior surface 38 of valve 
body 26. Washers 34, 36 are preferably located on opposing sides of resilient seal 28. 
One function of washer 34 is to prevent twisting of resilient seal 28 as locking nut 32 is 
advanced with respect to compressible seal 30. 

In the ernbodiment of Figures 1-3, valve body 26 is integrally coupled in fluid 
communication to adaptor tubular body 12. In another enibodiment, valve body 26 or 
another valve body usefiil in the present invention is removably or non-removably affbccd 
to a tubular body. Body 26 is one embodiment of a structure capable of performing the 
function of a means for providing a limien therethrough. It can be appreciated that 
various other embodiments of a means for providing a lumen therethrough may be 
equally effective in carrying out the intended function thereof 

With reference to Figures 2-3, resilient seal 28 is configured for preventing loss 
of body fluids firom the lumen of the valve body 26, In use, resilient seal 28 is disposed 
within interior surface 38 of body 26. Seal 28 has a cylindrically sh^ed, thin, flexible 
membrane body having opposing recessed side surfaces. The resilient seal may have 
other configurations such as being semi-spherically shaped, flat, or elliptical while 
providing the intended function thereof The membrane may be a material selected fi-om 
the group consisting of silicon rubber and other elastomer materials, for example. 

An aperture 40 (closed in Figures 2 and 3) extends through the sides of seal 28. 
An elongate instrument, such as a catheter or guide wire, can be disposed through 
aperture 40 of seal 28. Aperture 40 preferably has an inner diameter which is smaller 
than the outer diameter of introducer 24, thereby causing aperture 40 to seal about 
introducer 24 when introducer 24 is disposed therethrough. 

In the embodiment of Figure 2, resilient seal 28 is a tricuspid slit valve. When 
resilient seal 28 is disposed in interior surface 38 of body 26, seal 28 is capable of 
preventing loss of body fluids fi-om body 26 and seals around the exterior surface of an 
elongate instrument residing within valve apparatus 1 6. 

Resilient seal 28 assumes an open position when a force such as introducer 24 
is directed against resilient seal 28. Resilient seal 28 assumes a normally closed position 
when not subjected to a force directed against resilient seal 28. Resilient seal 28 is one 
embodiment of stracture capable of performing the function of a resilient sealing means, 
disposed in valve body 26 for preventing loss of body fluids fi-om the lumen of valve 
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body 26. Seal 28 has a selectively openable aperture 40. Other examples of sucH a 
resilient sealing means include single slit valves, valves having more than three slits, or 
other resilient valves known in the art or yet to be produced. 

Introducer 24 comprises an elongate hollow tubular body 42 having a funnel- 
shaped proximal hub 44 coupled thereto and in fluid communication therewith. Hub 44 
contacts a mating portion of interior surface 58 of locking nut 58, which acts as a stop 
when introducer 24 is moved from a first position to a second position. 

First and second annular ribs 46, 48 extend about tubular body 42. Ribs 46 and 
48 are each exan^les of guide means for guiding introducer 24 in a straight, longitudinal, 
rec^3rocating path within locking nut 32. However, the introducer of the present 
invention may have a variety of different shapes and configurations, any of which enable 
the introducer to open resilient seal 28 when the introducer is inserted therethrough. 
Tubular body 42 of introducer 24 has sufficient size to be inserted through resilient seal 
28 and to thereby maintain resilient seal 28 in an open position. The insertion of tubular 
body 42 through seal 24 maintains tubular body 42 within seal 28 until introducer 24 is 
moved therefrom. 

With continued reference to Figures 2-3, conpressible seal 30 has a hollow 
conical distal end 50 extending from a hollow, cylindrical proximal end 52. 
Conpressible seal 30 has an interior surface 54 defining an opening therethrough. Distal 
end 50 is configured to mate within a corresponding distal portion of interior surface 38 
of valve body 26. It can be appreciated that the exterior surface of hollow compressible 
seal 30 may have other configurations as long as both con:q)ressible seal 30 and interior 
surface 38 of body 26 are configured to cooperate. 

Compressible seal 30 responds to compressive forces exerted thereon to seal 
valve 16. When conq^ressive force is exerted on compressible seal 30, a portion of 
compressible seal 30 moves radially inward to form a progressively tighter seal around 
an elongate instrument such as a catheter or guide wire that is disposed in compressive 
seal 30. The amount of compressive force that is being exerted on compressible seal 30 
can be incrementally adjusted so that a seal is formed or maintained around the catheter 
or guide wire while still allowing the catheter or guide wire to be repositioned or even 
removed without having to remove all of the compressive force acting on the 
compressible seal Also, because of the adjustability of seal 30 it is possible to dispose 
elongate medical instruments having a variety of different diameters therethrough. 

Hollow, rotatablc locking nut 32 is configured to selectively thread onto first 
engagement threads 56 of valve body 26 and to. selectively compress compressible seal 
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30. Rotatable locking nut 32 has an interior surface 58 defining an opening therethrough. 
In operation, introducer 24 reciprocates between first and second positions within rotating 
locking nut 32 and is slidably coupled to interior surface 58 thereof 

Figure 3 depicts a partially assembled cross sectional view of valve apparatus 1 6 
and a portion of tubular body 12. Introducer 24 is exploded fi-om valve body 26 in Figure 
3. As shown, body 26 has a lunnen 64 extending therethrough defined by interior surface 
38. Lumen 64 is in fluid communication with a lumen 66 defined by an interior surface 
68 of tubular body 12. As shown, in an assembled raibodiment, compressible seal 30 is 
positioned in a mating relationship within interior surface 38 of valve body 26. Washer 
36 is positioned adjacent compressible seal 30 and resilient seal 28 is positioned adjacent 
washer 36. Washer 34 is positioned on an opposing side of seal 28 within body 26. 
HoUow, rotatable locking nut 32 is movably coupled to body 26 and substantially 
surroimds tubular body 42 of introducer 24, which is movably coupled to nut 32. 
ResiHent seal 28 is closed while compressible seal 30 is open in Figure 3. 

Conpressible seal 30 includes an opening 80 therethrough which communicates 
with lumen 64 of bo<fy 26 when the seal 30 is in an open position. Conipressible seal 30 
selectively opens and closes opening 80 in response to a compressive force exerted on 
seal 30. Seal 30 assumes a normally open position when not subjected to said 
compressive force. Seal 30 responds to compressive force so as to selectively and 
progressively reduce the size of opening 80. 

As further shown in Figure 3, a raised annular portion, such as by way of 
example and not limitation, raised annular sealing rib 90, is integrally formed on interior 
surface 54 of compressible seal 30. Raised annular rib 90 may have various other 
configurations and perfonn the fiinctions thereof equally effectively. By way of example 
and not limitation, a raised annular rib of the present invention may be shaped as semi- 
spherical, half an ellipse, rounded, semi-circular, rectangular, half an octagon, or various 
other shapes.. 

Rib 90 is configured to allow an elongate instrument accessing lumen 64 to be 
rqpositioned or removed while still maintaining a seal capable of preventing substantially 
all loss of body fluids beyond compressive seal 30 and without releasing all of the 
compressive force acting on compressive seal 30. Other embodiments including 
alternative structures capable of performing the fimction of such a rib may be equally 
effective in carrying out the intended function thereof. . 

Conpressible seal 30 preferably conprises a deformable, resilient material which 
allows conqjressible seal 30 to compress in response to a conapressive force and either 
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form a seal with itself or form a seal around an elongate instrument positioned through 
opening 80. The material comprising compressible seal 30 should also be sufficiently 
resilient to enable compressible seal 30 to independently conform back to its original 
configuration when the compressive force is removed- The preferred material for tubular 
compressible seal 30 is silicon rubber. It is, however, contemplated that compressible 
seal 30 may be conq^osed of other kinds of conventional rubbers and elastomeric 
materials. The exterior surface of compressible seal 30 can be coated with an oil to 
prevent the sxu^ce from sticking to body 26 as locking nut 32 is retracted 

Compressible seal 30 is one embodiment of structiu-e capable of performing the 
fiinction of a compressible sealing means disposed within body 26 for selectively sealing 
and unsealing lumen 64 of body 26 in response to a compressive force exerted on seal 30. 

With continued reference to Figure 3, rotatable locking nut 32 comprises an end 
wall 92 on proximal end 94 thereof, an outer, annular side wall 96 extending integrally 
and distally fi-om end waU 92; and an inner, hollow, annular neck 98 extending integrally 
and distally fi-om end wall 92. Extending firom a proximal end 1 00 of annular side wall 
96 is a set of second engagement threads 102 configured for rotational, threaded 
engagement with first engagement threads 56 on the proximal end of body 26. 

SidewaB 96 also has an annular ridge 1 04 extending fi-om distal end 106 thereof 
which, during assembly, slips over an annular ridge 108 on the proximal end of body 26 
and prevents rotatable locking nut 32 fi-om being inadvertently threaded off body 26. 
Thus, in order to remove rotatable locking nut 32 fi"om body, locking nut 32 must be 
pulled fi-om body 26 over ridge 108 such that ridge 104 is pulled over ridge 108. 

In use, nut 32 may be selectively rotated relative to body 26 such that neck 98 
proceeds distally to thereby compress against seals 28 and 30, causing compressible seal 
30 to close. Upon desiring to open compressible seal 30, nut 32 is rotated proximally, 
thereby opening seal 30. 

Neck 98 is thus configured to selectively advance within lumen 64 to thereby 
exert force against compressible seal 30. By selectively rotating nut 32, neck 98 is 
selectively advanced. First engagement threads 56 and second engagement threads 1 02 
serve collectively as an example of means for movably coupling neck 98 to the proximal 
end of body 26 and for selectively advancing neck 98 into lumen 64. In another 
embodiment (not shown) of such means for movably coupling a neck to the proximal end 
of a valve body, the threads on the body are internal threads engaged by externally 
extending threads coupled to the neck. 
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Neck 98 selectively advances within lumen 64 against washer 34 (or directly 
against resilient seal 28 in an embodiment (not shown) in which washer 34 is not 
enployed within body 26). The advancement of neck 98 into lumen 64 compresses seal 
30 within lumen 64, projecting interior surface 54 of compressible seal 30 radially 
inward, thereby constrictmg opening 80. Simultaneously, compressible seal 30 
congresses radially outwardly against interior surface 38 of body 26 so as to form a seal 
with interior surfece 38 of body 26. 

Interior surface 58 of nut 32 expands radially outward at a proximal end 94 
thereof to fomi an enlarged receiving mouth 1 1 5 for receiving fimnel shaped hub end 44 
of introducer 24, thereby stopping introducer 24 as introducer 24 is moved to the second 
position. In one embodiment, as hub 44 contacts mouth 115, the opposing distal end of 
introducer 24 extends longitudinally far enough to be close to seal 30 or to contact seal 
30 without extending through opening 80, so as to provide a smooth transition for a 
medical instrument moving through the interior surface of introducer 24 into interior 
surface 54 of seal 30. 

An annular ridge 116 projects inwardly from interior surface of neck 98. Ridge 
116 engages ridge 48 of introducer 26 when introducer 24 is moved to the first position 
as shown in Figure 4, acting as a stop to prevent introducer from being moved out of nut 
32. 

Rotatable locking nut 32 is one example of structure capable of performing the 
function of a compressing means movably coupled to body 26 for selectively increasing 
and decreasing compressive force on compression seal 30. The compression force is 
increased when nut 32 is rotated in one direction relative to body 26 and is gradually 
released when nut 32 is rotated in the opposite direction relative to body 26. Various 
embodiments of structure capable of performing the function of such a conipressing 
means are equally effective in carrying out the intended function thereof 

To facilitate slippage between locking nut 32 and washer 34, washer 34 may be 
made of a relatively rigid material having a relatively low coeflBcient of friction, such as 
Delrin or polytetrafluorethylcne, or more commonly known as Teflon®. To assist in 
rotational slipping between neck and washer 34 and to provide a smoother interaction 
between the components within valve apparatus 16, a small quantity of oil or other 
lubrication, such as medical grade silicone oil, can be used to lubricate the interactive 
components of valve apparatus 16. Washer 36 also preferably comprises a Teflon® or 
Delrin material. 
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Figure 4 depicts assembled adaptor 10 with an elongate member 120 disposed 
therein. This design elegantly combines the advantages of an adjustable, compressible 
seal and an integral, introducer which slides within a rotating locking nut. Introducer 24 
is rotatably coupled within nut 32. Seal 28 is disposed about an exterior surface of 
member 120, forming a seal around elongate member 120. Seal 28 is configured to 
prevent loss of fluids beyond seal 28 while seal 30 is open and while the position of 
elongate member 120 is adjusted within valve apparatus 16. 

A first position of introducer 24 is shown in Figure 4. A second position of 
introducer 24 is shown in Figure 5. In the embodiment of Figure 5, introducer 24 is 
disposed tiirough resilient seal 28, thereby opening seal 28. Once seal 28 is opened, stent 
portion 122 or another portion of elongate instrument 120 can be readily extended 
through seal 28 and seal 30 without being damaged, as shown. Introducer 24 of Figure 
5 can be moved further toward seal 30 to reduce or eliminate any gap between introducer 
24 and seal 30 so as to provide a smooth transition for instrument 120, stopping when 
hub 44 contacts mouth 115. 

As one advantage of the present invention, in one embodiment, upon moving 
introducer 24 to the second position in which introducer 24 is extended through seal 28, 
introducer 24 is maintained in the second position by the gripping force of seal 28 upon 
introducer 24. A practitioner can then conveniently extend an elongate instrument 
through introducer 24 while introducer 24 is locked in the second position by resilient 
seal 28. The practitioner can then selectively remove introducer 24 fi-om the second 
position when desired by pulling introducer 24 out of seal 28. Resilient seal 28 serves 
as an example of means for selectively locking introducer 24 in the second position. 

Introducer 24 is one exanple of an opening means for selectively opening the 
resihent sealing means. However, a variety of different introducers can act as opening 
means for selective^ opening the resilient sealing means, such as other tubular members, 
for exanq^le. A variety of other tubular members may be employed having a variety of 
different shapes and sizes. For example, it is not necessary to enploy a funnel shaped 
member at the end of the introducer, although the funnel shaped member 44 of the 
present invention provides a convenient fit with rotating locking nut 32 and directs 
elongate members along the appropriate, desired path within introducer 24. It is possible 
to move introducer 24 into the second position by pressing against funnel shaped member 
44 of introducer 24. It will also be appreciated that introducer 24 may be movably 
coupled to the locking nut 32 in a variety of different manners. 
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With reference now to Figure 6, following the extension of any desired portion 
of elongate member 120, such as a stent portion 122, through resilient seal 28a and 
through opened, compressible seal 30, it is possible to then close compressible seal 30 
by rotating locking nut 32 distally. By so closing coinpressible seal 30, it is possible to 
seal the exterior sxirface of elongate member 120 thereby preventing fluid from being 
expelled through valve 1 6. 

According to another method of adjusting the position of member 120, 
conqjressible seal 30 is not completely closed but is closed far enough such that annular 
sealing rib 90 is disposed against the exterior surface of member 120 thereby allowing 
movement of member 120. 

Also as shown in Figure 6, optional resilient seal 28a is another embodiment of 
a resilient sealing means, disposed in valve body 26 for preventing loss of body fluids 
from the lumen of valve body. Resilient seal 28a features an annular groove 124. 

Tubular body 12, valve 16, access tube 22, and introducer 24 may conprise a 
clear, transparent or translucent polycarbonate plastic. Such a plastic material allows for 
relatively easy molding, moderate flexibility, and the ability to see the internal 
conponents and operation of the adapters. Of course, alternative types of conventional 
plastics can also be used depending on one's taste and the intended use of a particular 
adaptor. 

hi one embodiment, introducer 24 is slightly tinted, such as with a blue colorant, 
for aesthetic purposes and to distinguish it from a clear nut 32 and body 26. Also in one 
embodiment, valves 28, 30 are in the form of a color, such as blue for aesthetic purposes. 

Valve apparatus 16 is an example of a valve system comprising (i) a valve 
assembly, and (ii) an introducer (e.g., introducer 24) movably coupled to the valve 
assembly. The valve assembly con:prises, for exanq^le, (i) a valve body, such as body 26; 
(S) a conpressible seal, such as seal 30, a resilient seal, such as seal 28, and (iv) a locking 
nut, such as nut 32. 

The interior surface 38 of valve body 26 defines a passageway, i.e,, lumen 64. 
Valve body 26 thus serves as an example of means for providing a passageway 64 
therethrough. Seals 28 and 30 selectively seal passageway 64. 

In addition, the interior surface 58 of locking nut 32 and the portion of the 
interior surface 38 of valve body 26 located distally from locking nut 32 collectively 
define a passageway 126 (Fig. 6), Locking nut 32 and valve body 26 thus serve 
collectively as another example of means for providing a passageway 126 therethrough. 
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Seals 28 and 30 selectively seal passageway 126. Introducer 24 selectively opens the 
resilient seal 26, which is disposed within passageway 126. 

In an alternative embodiment (not shown), a valve apparatus is provided without 
a resiUent seal located in the valve bocfy thereof. In one such alternative embodiment, the 
introducer can be employed to guide an elongate member such as elongate member 120 
through a proximal portion of the valve such as through a locking nut 32 before reaching 
the conqn'essible seal such as seal 30. A neck of the rotating nut presses directly against 
a washer ac^acent seal 30 or directly against seal 30 to compress seal 30. The introducer 
may be movable between a first position and a second position within the locking nut, for 
exairq^le. In a preferred embodiment, however, the introducer extends selectively through 
a resilient seal. 

The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are to 
be considered in all respects only as illustrative and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. All changes which come within the meaning iand range of equivalency of the 
claims are to be embraced within their scope. 

What is claimed is: 
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1. A valve system which is configured to provide access to the 
cardiovascular system of a patient, the valve system comprising: 

means for providing a passageway therethrough; 

conpressible sealing means for selectively sealing and unsealing the passageway 
in response to a compressive force exerted on the compressible sealing means, the means 
for providing a passageway therethrough conqjrising compressing means for selectively 
increasing and decreasing con^ressive force on the compressible sealing means; 

resilient sealing means for preventing the loss of body fluids from the 
passageway, the resilient sealing means assuming an open position when a force is 
directed against the resilient sealing means, the resihent sealing means assuming a 
normally closed position when not subjected to a force directed against the resilient 
sealing means; 

opening means for selectively opening the resilient sealing means, the opening 
means selectively moving between a first position and a second position; wherein the 
resilient sealing means is in the closed position when the opening means is in the first 
position and wherein the resilient sealing means is in the open position when the opening 
means is in the second position. 

2. A valve system as recited in Claim 1 , wherein the means for providing a 
passageway therethrough fiirther comprises a valve body having a lumen therethrough 
and wherein the compressing means cortprises a locking nut. 

3. A valve system as recited in Claim 2, wherein the resilient sealing means 
and the compressible sealing means are positioned within the passageway. 

4. A valve system as recited in Claim 1, wherein the opening means is 
movably coupled to the compressing means. 

5. A valve system as recited in Claim 1 , wherein the resilient sealing means 
comprises a slit valve. 

6. A valve system as recited in Claim 1, wherein the compressing means 
conqsrises a rotatable locking nut which has an opening therein and wherein the opening 
means conprises an introducer which selectively reciprocates within the opening. 

7. A valve system as recited in Claim 1 , wherein. the resilient sealing means 
selectively locks the opening means in the second position. 

8. A valve system as recited in Claim 7, wherein the means for providing a 
passageway therethrough further comprises a valve body having a lumen therethrough 
and wherein the resilient sealing means and the conpressible sealing means are 
positioned within the lumen. 
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9. A valve system as recited in Claim 7, wherein the opening means is 
slidably coupled to an interior surface of the con^ressing means. 

10. A valve system as recited in Claim 7, wherein the con^jressing means 
conprises a rotatable locking nut which has an opening therein and wherein the opening 

5 means comprises an introducer which is slidably coupled to an interior surface of the 

compressing means. 

11. A valve system, comprising: 

a valve body having a lumen therethrough, the valve body having a proximal end 
and a distal end; 

10 a con^iressible seal including an opening therethrough which communicates with 

the lumen when the compressible seal is in an open position, the conq^ressible seal 
assuming a normally open position when not subjected to a compressive force, the 
compressible seal responding to a conpressivc force to thereby selectively and 
progressively reduce the size of the opening; 

15 a locking nut movably coupled to the valve body, the locking nut selectively 

increasing and decreasing compressive force on the compressible seal; 

a resilient seal having a selectively openable aperture, the resilient seal assuming 
an open position when a force is directed against the resihent seal, the resilient seal 
assuming a normally closed position when not subjected to a force directed against the 

20 resilient seal; and 

an introducer which selectively opens the resilient seal, the introducer having 
a proximal end and a distal end, the introducer being movable between a first position 
and a second position, wherein the resilient seal is in the closed position when the 
introducer is in the first position and wherein the resilient seal is in the open position 

25 when the introducer is in the second position. 

12. A valve system as recited in claim 1 1 , wherein an interior surface of the 
locking nut and a portion of an interior sur&ce of the valve bocfy and define a passageway 
therethrough and wherein the resilient seal is located within the passageway. 

13. A valve system as recited in claim 11, wherein the resilient and 
30 compressible seals are located within the valve body. 

14. A valve system as recited in claim 1 1 , wherein the introducer is movably 
coupled to the locking nut. 

1 5. A valve system as recited in Claim 1 1 , wherein the introducer comprises 
a tubular bocfy and a fiuinel-shaped hub coupled to and in fluid communication with thc^ 

35 tubular body. 
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16. A valve system as recited in Claim 1 1 , wherein the locking nut is rotatably 
coupled to the body and wherein the introducer is movably coupled to the locking nut and 
reciprocates back and forth within an opening of the locking nut. 

17. A valve apparatus which is configured to provide access to the 
cardiovascular system of a patient, the valve apparatus comprising: 

a valve assembly, comprising: 
means for providing a lumen therethrough; 

compressible sealing means, disposed within the means for providing a lumen 
therethrough, for selectively sealing and imsealing the lumen in response to a 
compressive force exerted on the con:5)rcssible sealing means, the compressible sealing 
means including an opening which communicates with the lumen when the compressible 
sealing means is in an open position, the compressible sealing means assuming a 
normally open position when not subjected to the compressive force, the conpressible 
sealing means responding to the compressive force so as to selectively and progressively 
reduce the size of the opening; 

con^ressing means movably coupled to the means for providing a lumen 
therethrough for selectively increasing and decreasing compressive force on the 
compressible sealing means; and 

an introducer having a proximal end and a distal end, the introducer being 
movably coupled to the valve assembly such that the introducer selectively reciprocates 
back and forth between a first position and a second position. 

18. A valve apparatus as recited in Claim 17, fiirther coirprising resilient 
sealing means for preventing the loss of body fluids fi-om the lumen, the resilient sealing 
means having a selectively openable aperture, the resilient sealing means assuming an 
open position when a force is directed against the resilient sealing means, the resiHent 
sealing means assuming a normally closed position when not subjected to a force directed 
against the sealing means; the introducer configured to selectively open the resilient 
sealing means, wherein the resilient sealing means is in the closed position when the 
introducer is in the first position and wherein the resilient sealing means is in the open 
position when the introducer is in the second position. 

19. A valve apparatus as recited in Claim 17, wherein the compressing means 
has a stop therein which prevents the compressing means fi-om being inadvertently 
threaded off the means for providing a lumen therethrough. 

20. A valve apparatus as recited in Claim 17, wherein the introducer is 
slidably coupled to the conq>re5sing means. 
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21. A valve apparatus as recited in Claim 17, further comprising means for 
selectively locking the introducer in the second position, 

22. A valve apparatus as recited in Claim 17, wherein the valve assembly 
further comprises means for selectively locking the introducer in the second position. 

23. A valve ^paratus as recited in Claim 22, wherein the means for 
selectively locking the introducer in the second position comprises resilient sealing means 
for preventing the loss of body fluids from the lumen, the resilient sealing means having 
a selectively openable aperture, the resiUent sealing means assuming an open position 
when a force is directed against the resilient sealing means, the resilient sealing means 
assuming a nomnally closed position when not subjected to a force directed against the 
sealing means; the introducer configured to selectively open the resilient sealing means, 
wherein the resilient sealing means is in the closed position when the introducer is in the 
first position and wherein the resilient sealing means is in the open position when the 
introducer is in the second position. 

24. A valve apparatus as recited in Claim 22, wherein the introducer is 
slidably coupled to an interior surface of the conqsressing means. 

25. A valve apparatus as recited in Claim 22, wherein the means for 
selectively locking the introducer in the second position comprises a resilient seal. 

26. A valve apparatus as recited in Claim 25, wherein the resilient seal is 
located within the valve body. 

27. A valve apparatus which is configured to provide access to the 
cardiovascular system of a patient, the valve apparatus comprising: 

a valve assembly, comprising: 
a valve bodfy having a lumen therethrough, the valve body having a proximal end 
and a distal end; 

a conipressible seal disposed within the valve body, the compressible seal 
including an opening which communicates with the lumen of the valve body when the 
conpressible seal is in an open position, the compressible seal assuming a normally open 
position when not subjected to a conpressive force, the compressible seal responding to 
a compressive force to selectively and progressively reduce the size of the opening; 

a locking nut movably coupled to the valve body, the locking nut selectively 
increasing and decreasing conpressive force on the conpressible seal, the locking nut 
having an opening therein; and 
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an introducer having a proximal end and a distal end, the introducer being 
movably coupled to the valve assembfy, the introducer selectively reciprocating back and 
forth within the opening of the locking nut. 

28. A valve apparatus as recited in Claim 27, further comprising a resilient 
seal disposed in the valve body, the seal having a selectively openable aperture, the seal 
assuming an open position when a force is directed against the seal, the seal assuming a 
normally closed position when not subjected to a force directed against the seal, the 
introducer being movable between a first position and a second position, wherein the 
resilient seal is in the closed position when the introducer is in the first position and 
wherein the resilient seal is in the open position when the introducer is in the second 
position. 

29. A valve apparatus as recited in Claim 28, wherein an interior surface of 
the locking nut and a portion of an interior surface of the valve body collectively define 
a passageway therethrough and wherein the resilient seal is located within the 
passageway. 

30. A valve apparatus as recited in Claim 27, wherein the locking nut is 
rotatably coupled to the valve body and wherein the introducer is slidably coupled to the 
locking nut. 

31. A valve apparatus as recited in Qaim 27, wherein the introducer is 
rotatably coupled within the locking nut such that rotation of the locking nut does not 
necessarily result in rotation of the introducer. 

32. A valve apparatus as recited in claim 27, wherein an interior surface of the 
locking nut and a portion of an interior surface of the valve body collectively define a 
passageway therethrough; and fiirther comprising 

a resilient seal located within the passageway, the resilient seal having a 
selectively openable aperture, the resilient seal assunning an open position when a force 
is directed against the resiUent seal, the resilient seal assuming a normally-closed position 
when not subjected to a force directed against the resilient seal, the introducer selectivefy 
opening the resilient seal, the introducer having a proxinnal end and a distal end, the 
introducer being movable between a first position and a second position, wherein the 
resilient seal is in the closed position when the introducer is in the first position, wherein 
the resilient seal is in the open position when the introducer is in the second position; and 
wherein the introducer is rotatably coupled to the locking nut. 
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33 . A valve system as recited in claim 32, wherein the resilient seal selectively 
locks the introducer in the second position. 

34. A valve system which is configured to provide access to the 
cardiovascular system of a patient, the valve system comprising: 

a valve assembly, comprising: 
a valve body having a lumen therethrough, the valve body having a proximal end 
and a distal end; 

a compressible seal disposed in the valve body, the compressible seal including 
an opening therethrougji which communicates with the lumen when the compressible seal 
is in an open position, the con^pressible seal assuming a normally open position when not 
subjected to a compressive force, the compressible seal responding to a compressive 
force so as to selectively and progressively reduce the size of the opening; 

a locking nut rotatably coupled to the valve body, the locking nut selectively 
increasing and decreasing compressive force on the compressible seal, an interior surface 
of the locking nut and a portion of an interior surface of the valve body collectively 
defining a passageway therethrou^; 

a resilient seal located within the passageway, the resilient seal having a 
selectively openable aperture, the resilient seal assuming an open position when a force 
is directed against the resilient seal, the resilient seal assuming a normally closed position 
when not subjected to a force directed against the resilient seal; and 

an introducer movably coupled to the valve assembly, the introducer 
selectively opening the resilient seal, the introducer having a proximal end and a distal 
end, the introducer being movable between a first position and a second position, wherein 
the resilient seal is in the closed position when the introducer is in the first position and 
wherein the resiKent seal is in the open position when the introducer is in the second 
position. 

„.35.. A system as recited in Claim 34^ wherein the introducer is movably 
coupled to the locking nut and reciprocates back and forth within an opening in the 
locking nut. 

36. A system as recited in claim 34, wherein the introducer is slidably coupled 
to the locking nut. 

37. A valve apparatus as recited in Claim 34, wherein the locking nut 
comprises an annular neck and a set of engagement threads configured for rotational, 
threaded engagement with engagement threads on the valve body, the neck configured 
to exert the compressive force on the compressible seal. 
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38. A valve apparatus as recited in Claim 34, wherein the introducer 
conqmses a tubular body and a funnel-shaped hub coupled to and in fluid communication 
with the tubular body, and wherein a proximal surface of the locking nut expands 
radially outward to form an enlarged receiving mouth configured to receive the funnel 
shaped hub when the introducer is moved to the second position. 

39. A valve apparatus as recited in Claim 34, wherein the resilient seal 
selectively locks the introducer in the second position. 

40. A valve apparatus as recited in Claim 34, wherein the introducer is 
slidably coupled to an interior surface of the locking nut. 

41. A valve system as recited in claim 40, wherein the resilient seal selectively 
locks the introducer in the second position. 

42. A valve apparatus, comprising: 

a valve body having a lumen therethrough, the valve body having a proximal end 
and a distal end; 

a resilient first seal disposed in the valve body, the first seal having a selectively 
openable aperture, the first seal assuming an open position when a force is directed 
against the first seal, the first seal assuming a normally closed position when not 
subjected to a force directed against the seal; and 

a conq^ressible second seal disposed within the valve body, the second seal 
including an opening which communicates with the lumen when the second seal is in an 
open position, the second seal assuming a normally open position when not subjected to 
a compressive force, the second seal responding to a compressive force so as to 
selectively and progressively reduce the size of the opening; 

a locking nut rotatably coupled to the valve body, the locking nut configured so 
as to selectivefy increase and decrease compressive force on the second seal, the locking 
nut having an opening therethrough; and 

an introducer configured to selectively open the resilient first seal;, the introducer 
having a proximal end and a distal end, the introducer being slidably coupled to the 
locking nut such that at least a portion of the introducer is positioned within an opening 
of the locking nut, the introducer being movable between a first position and a second 
position, wherein the resilient first seal is in the closed position when the introducer is 
in the first position and wherein the resilient first seal is in the open position when the 
introducer is in the second position. 

43 . A valve apparatus as recited in claim 42, wherein the introducer is slidably 
coupled to an interior surface of the locking nut. 
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44. A valve system, comprising: 

a valve assembly, comprising: 
a valve body having a limien therethrough, the valve body having a proximal end 
and a distal end; 

a conpressible seal including an opening therethrough which communicates with 
the lumen when the conq)ressible seal is in an open position, the compressible seal 
assuming a normally open position when not subjected to a compressive force, the 
con5)ressible seal responding to a compressive force to thereby selectively and 
progressively reduce the size of the opening; 

a locking nut movably coupled to the valve body, the locking nut selectively 
increasing and decreasing compressive force on the compressible seal; and 

an introducer having a proximal end and a distal end, the introducer being 
movably coupled to the valve assembly, the valve assembly further conq^rising a resilient 
seal which selectively locks the introducer in a position with respect to the valve 
assembly. 

45- A valve apparatus as recited in Claim 44, wherein the resilient seal has a 
selectively openable ^jerture, the seal assuming an open position when a force is directed 
against the seal, the seal assuming a normally closed position when not subjected to a 
force directed against the seal, the introducer being movable between a first position and 
a second position, wherein the resilient seal is in the closed position when the introducer 
is in the first position, wherein the resilient seal is in the open position when the 
introducer is in the second position, and wherein and the resilient seal selectively locks 
the introducer in the second position. 

46. A valve system as recited in claim 44, wherein the resilient and 
compressible seals are located within the valve body. 

47. A valve system as recited in claim 44, wherein the introducer is movably 
coupled to the locking nut 

48. A valve system as recited in claim 47, wherein the introducer is slidably 
coupled to an interior surface of the locking nut. 

49. A valve system as recited in Claim 44, wherein the locking nut is rotatably 
coupled to the body and wherein the introducer is movably coupled to the locking nut and 
reciprocates back and forth within an opening of the locking nut. 

50. A valve apparatus as recited in claim 44, wherein the introducer is 
rotatably coupled to the locking nut such that rotation of the locking nut does not 
necessarily result in rotation of the introducer. 
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